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This invention relates to the compression mold- 
ing of plastics, and more particularlF to the com- 
pression molding of a plastic in sheet form. 
The primary object of the prescrit invention is 
to generally improve molding methods. 
StiH ano. er object is fo provide an improved 
method for compression embossing or otherwise 
modifying the surfaces of a panel of transparent 
or translucent plastic, said improvement serving 
to prevent marring of the useful area of the panel 
by pin marks. 
A still further object of the invention is fo 
accomplish the foregoing with simple mechanism, 
much the same as that required for ordinary 
molding operations, thereby minimïzing the cost 
of introducing the invention into practical use. 
To accomplish the foregoing general objects, 
and other more specific objects which will here- 
inafter appear, my invention resides ïn the meth- 
od as her¢inafter more particularly described in 
the following specification. The specification is 
accompanied by drawings in whïch: 
Fig. 1 is an elevation of a typical compression 
molding press to which the invention may be ap- 
plied; 
Fig. 2 is an end elevation of a mold embody- 
ing features of the present invention; 
Fig. 3 is a plan view drawn fo smaller scale of 
the lower hall of the mold, with a preform in 
position; 
Fig. 4 is a similar view after the molding oper- 
ation; 
Fig. 5 is a fragmentary section taken approxi- 
mately in the plane of the line §--§ of Fig. 3; 
Fig. 6 is a fragmentary section taken approxi- 
matelyàn the plane of the line 6--6 of Fig. 4[ 
Fig. 7 is a fragmentary section similar fo lig. 
6, after ejection; 
Fig. 8 is a fragmentary section drwn fo en- 
larged scale through the molded piece, taken 
approxïmately ïn the plane of the line $--8 of 
Fig. 4; 
Fig. 9 is an elevation of a part of the mold; and 
Fig. 10 is a plan view of tIe lower hall, of 
said part of the mold. 
leferring to the drawing, and more particu- 
larly to Fig. 2, the apparatus comprises an upper 
mold 12 and a lower mold 4, the latter having. 
vertically movable pïns 16. leferring now to 
Figs. 3 and , the pins I8 project through the 
lower mold 14 just outside the periphery of a 
preform 2, so that the. pins 16 may be used as 
locater pins when loading the preförm 2 into 
the mold.. The apparatus includes means to 
withdraw the locater pins 1"6as..the mold closes 
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andbefore the mold is fully closed. In the pres- 
ent case the said means are the compression 
springs 22 (Figs. 2.and 9). These sprïngs urge 
plate-24 downward, the said. plate carrying the 
5 pins ! 6. 
When the mold is«closed the preform is com- 
pressed and the material is spread over the ends 
of the pin 16, as best shown at 26 in Figs. 4 
and 6. When the mold opens ttie pins are again 
l0 projected through the mold and thus act as ejec- 
for-pins fo eject the finished molded piece 30, as 
is best shown in Fig, 7, Tte means for this pur- 
pose is here exemplified b lost motion .pull. rods 
2 (Figs. 2 and 9). 
15 In the apparatus here. shown the upper and 
lower molds are genevalIy fiat molds, and the 
preform is a piece of fiat sheet stock of predeter- 
mined dimension. The mold is open entirely 
around ifs periphery., and the thickness of the 
20 finished molded piece is determined by the use 
of spacer blocks which limit the closing of the 
mold.. These spacer blocks are shown af 34 in 
Fïgs. 2, 9, and 10. 
The partïcular problem being handled is to 
25 emboss or otherwise modify one or both faces of a 
piece of transparent or translucent sheet plastic, 
fo be used as an illuminated panel. One example 
is the formation of illuminated signs for adver- 
tising purposes. This is suggested in Fig. 4 by 
30 the lettering 6, the word "wine" being selected 
at random. The illuminated panel bas a prede- 
termined useful area, and in accordance with one 
feature of the present invention, the pins la .are 
located outside that area, thus preventing the 
35 panel from being marred by inevitable pin marks. 
The usual practice is fo dimension the ini- 
tial blank of fiat sheet plastic the sam.e as the 
desired illuminated panel. In that case the pïns 
! 6 may be located immediately outside the blank, 
40 thus accurately locating the same with rela- 
tion fo the letterïng. The .pins are withdrawn 
during the molding., opeçation, and the material 
when compressed is spread over the pins, thereby 
permitting the saine pins fo be used as ejector 
45 pins later when the mold is opened. The pin 
marks then are necëssaril located outside the 
desired useful area of thepanel. 
Referring fo Fig.- 8, the particular sign here be- 
ing molded has embossed or raised lettering in- 
50 dicated by the projectïons $ below the front 
surface 4 of the molded piece. The letters are 
embossed on bothsides, as isdndicated by the 
projections 42 above the-back surfacv 4 of the 
molded piece. Forthe purposes:of the prticular 
55 type of sign here being rnolded the rearproj,ec- 



tions 42 are slightly larger in area than the pro- 
jections 38, and are considerably less in thickness. 
The projections 33 are at the front of the sign, 
and the projections 42 are at the rear, but the 
sign is molded with the thicker lettering down- 
ward in order to locate the same in the ejection 
hall of the mold. 
Considering the apparatus in greater detail, the 
upper mold 12 is made up of a haxdened steel 
plate 58 having a polished bottom surface. A 
rhin plate 52 is secured to plate 58. The plate 52 
has the desired lettering cut therethrough, some- 
what as in a stencil. The plate 52 has a thick- 
ness equal to the desired elevation of the projec- 
tions 42 shown in Fig. 8. If different signs are 
fo be made, each having a compaxatively small 
run, the plate 62 is preferably made of brass or 
other readily worked material. I-Iowever, if 
verY large number of one paxticular sign is need- 
ed, the plate 2 may, if desired, be made of steel 
instead of brass. The peripheral edges of the 
steel plate 50 may be grooved or rabbetted fo re- 
ceive holding tongues 54 (Fig. 2) whlch, in this 
case, axe formed on the spaced blocks 34. le- 
ferring to Fig. 9, it will be seen that additional 
holding tongues 56 may be formed on blocks 58 
which are used solely for holding purposes, in 
contrast with the blocks 34 which are used a!so 
as spacer blocks. 
leverting fo Fig. 2, the lower mold is made up 
of a steel plate 68, with an additional plate 62 
secured thereto. The steel plate has a polished 
top surface which ïorms the face of the letter- 
ing, and the plate 62 has the lettering cut there- 
through, as previously described for the plate 52. 
I-Iowever, the plate 62 has a greater thickness cor- 
responding to the desired projection of the let- 
tering indicated at 38 in Fig. 8. In a typical caSe 
the plate 52 may have a thickness of, say, ", 
and the plate 62 a thickness of, say, ,". 
As before, the steel plate 8 is preferably 
grooved or rabbetted entirelY around ifs periih- 
ery to receive holdin tongues 5 (Fig. 2) on 
spacer blocks , as well as additional holding 
tongues 56 (Fig. 9) on holding blocks 66. 
The steel plates  and 6} are secured fo 
heated mold plates $ and S6, respectively. 
Connections for stemn pipes are indicated at 6 
in Figs. 9 and 10. Steam passages are indicated 
ai 6[, the ends being plugged at $. It will be 
understood that heat îrom the mold plates 6 
and 66 is conducted fo the steel plates 9 and 
and to the brass lettering plates 2 and 2, so 
that the sheet of plastic is subjected to heat as 
well as pressure during the molding operation. 
The mold plate 64 corresponds to the cover 
hall of an ordinarY mold, and ma be secured 
directly to the top or stationary head of a con- 
ventional molding press. Such a press is more 
or less schematically shown in Fig. 1, if compris- 
ing a stationary upper head 8 secured fo a sta- 
tionary lower head 2 by means of rie rods ]. A 
movable head or platen [6 slides vertically on 
the tie rods '. If is moved upward by a large 
diameter plunger or ram 8 slidable in a cylin- 
der formed in the base 66 of the press. The head 
6 is lowered to open the mold for the removal 
of a molded piece, änd for the insertion of a new 
preform or blank sheet of plastic. The head  
then is raised to mold the blank against the 
upper mold portion securëd fo the upper head 8. 
The lower portionof the mold is somewhat 
more complex because if is the ejector portion, 
and provision must be made for movement of the 
locater-ejector plate 24 which caxries the locater- 
ejector pins I $ previously referred fo. 
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In Fig. 2 if wi11 be seen that the pins I  are 
set fo form heads 82 ai their 1ower ends, the sd 
heads being held between bars 84 and the plate 
2. This may be done in accordance with con- 
5 ventional mold practice. In the present case 
where there are simply two long lines of pins, 
as is best shown in Figs. 3 and 4, the holding 
parts $4 may be relatively long bars, as will be 
seen from comparison of Figs. 9 and 10. The 
lO said bars may be secured to the plate 24 by means 
of screws, one of which is shown at 86 in Fig. 9. 
The compression springs 22 simply urge the plate 
" 2 downward. It is convenient and efficient fo 
locate these springs at the bars 64, as is cleaxly 
15 shown in the drawing. The bottom of the heated 
mold plate 66 may be recessed somewhat as 
shown at 8 (Fig. 9) fo receive the upper ends of 
the springs, and the bars 8, and if desired a part 
of the upper surface of the plate 24, may be re- 
'20 cessed as shown at 9, fo receive the lower ends 
of the springs. 
The maximum spacing between the heated 
mold plate $6 and the locater-ejector pin plate 
24 is limited by means of suitable stop rods, one 
25 of which is cleaxly shown at 92 in Fig. 9. The 
upper end of rod 92 is threaded and screwed into 
the heated mold plate 6. A nut  may be used 
as a lock nut to guard against loosening of the 
rod. The lower pol:tion of rod 92 slides freely 
30 through a hole 8 in th e plate 24. A nut 86 limits 
the downward movement of plate .24, and is 
properly adjusted to bring the upper ends of the 
pins [6 flush with the top face of the mold. An- 
other nut [9 is jammed against the nut 58 to 
35 lock it against movement. 
The lost motion pull rods 8 bave already been 
mentioned. The upper heated mold plate G is 
rabbetted st |}2 to provide clearance for the 
heads-[4of pull rods 32. The lower portion of 
 10 each pull rod is slidable in-a hole [86. Locked 
nuts [68 are suitably adjusted for the desired 
ejection action. More specifically, nuis 168 are 
located so far down on rod 32 as fo permit the de- 
sired opening of the mold. On the one hand 
this opening should be made adequate to faci!i- 
45 tare ready removal of the molded piece and 
ready insertion.of a new blank of material. On 
the other hand it is customaxy not to make the 
opening of the mold excessive, because of the exr 
cess mold-opening and mold-closing rime which 
5o would be lost, and because of the.wastè of hy- 
draulic fiuid needed to operate the press. I_n any 
event it will be understood that when the desired 
opening is nearly reached, the nuis 188 reach the 
locater-ejector plate 2, and continued opening 
55 of the mold raises the plate 24, thereby raising 
the pins, and so freeing the piece ïrom the lower 
mold, as is indicated in Fig. 7 of the drawing. 
The upper and lower mold portions are held 
in exact alignment by a series of apPropriate 
C0 pilots. Two of these pilots are shown in Figs. 9 
and 10, the hardened steel pilots 12 being se-. 
cured fo the upper mold portion and fitting slid- 
abl: in haxdened steel bushings   4 in the lower 
5 mold portion, in the particulax mold here shown 
the pilots bave been located along one only of the 
longer sides of the mold, thereby leaving the op- 
posite long side open for easy access. Because 
the panel being molded is quite long compaxed to 
70 its width, it iS round easier and more convenient 
to insert a-nd remove the same transversely 
rather than longitudinally. The upper and lower 
mold portions together form a mold which is un- 
usual in being open entirely axound its periphery, 
75 the spacing .therebetween when the rnold 
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closed being determined by the spacer blocks 
previously referred to. 
Reverting to Figs. 2, 9, and 10, attention is 
called to the recesses ! 10. These are adapted to 
receive holding parts çreferably ïorming part of 
a complote ejector mold ïrame or box which in 
turn mounts the heated mold plate 65 fixedly on 
the movable platen 76 of the press. This may be 
done in accordance with conventional practice 
in the molding art, and is indicated by the sup- 
ports at ||2 in Fig. 1 which extend down from 
the lower mold portion 66 to the mowble platen 
76 of the press. 
It is believed that the construction and opera- 
tion, as well as the method oï use and advantages, 
of my improved apparatus ïor molding sheet stock 
or simflar çreïorms wfll be apparent from the 
foregoing detailed description. The mold is pro- 
vided with one set oï pins, which, however, serve 
two purposes. When the mold is open the pins 
in raised position are so positioned as to act as 
locater pins to properly and accurately locate the 
blank or sheet of plastic in proper position. As 
the mold is closed, the pins are withdrawn pre- 
paratory to acting as ejector pins. The operation 
oï the mold on the blank causes spreading of the 
material out over the ends oï the withdrawn pins. 
Thon when the mold is oçened the pins are raised, 
and act as ejector pins to free the molded piece 
from the lower portion of the mold. The desired 
or useful area of the molded panel cornes within 
the pins, and is çreferably the saine as the initial 
area of the blank. Thus any marring of the fin- 
ished panel by the ejector pins cornes outside the 
useïul area of the panel, that is, the area which 
is to be exposed in the ïmished product. For ex- 
ample, in the case oï a sign the transparent or 
translucent panel may in many cases be ïramed 
about its periphery, and in such case the presence 
of pin marks on that periçheral portion which 
is hidden hy the ïrame, would be oï no conse- 
quence. However, the flluminated central or ex- 
posed area is devoid of pin marks. The appa- 
ratus required to practice the invention is com- 
paratively simple. Indeed it is no more complex 
than the apparatus which would be needed 
ordinary compression molding, even without the 
improvements here disclosed. 
It will be apparent that while I have shown and 
described my invention in a preïerred ïorm, 
changes may be ruade in the structure disclosed 
without departing ïrom the scope oï the inven- 
tion, as sought to be defined in the ïollowing 
claims. In the claires the terre "transparent" 
is employed for convenience, and is intended to 
include translucent or colored plastics, as well 
as truly transparent plastics. The reference to 
the mold as being "fiat" is intended fo mean that 
the base is very extensive in area compared to its 
thickness, and is not intended fo exclude the 
molding oï a panel or sign which bas a somewhat 
dished or concavo-convex shape or other shape 
which nevertheless presents the saine general 
working conditions and problems as bave been set 
ïorth in the examples shown. 
I claire: 
1. In compression molding of a piece of fiat 
sheet stock of predetermined dimension, the 
method of rnaking if possible to use the ejector 
Pins of the mold as locating pins ïor the piece of 
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fiat sheet stock of predetermined dimension which 
method includes locating s21 of the ejector pins 
outside the edges of an area corresponding to te 
area of said piece, raising the ejector pins, insert- 
5 ing the piece of fiat sheet stock within the con- 
fines of the raised pins, retracting the pins and 
closing the mold to compress and spread the 
terial enough to cause it to overlie the ends oï the 
retracted pins. 
10 2. In compression molding of a piece oï fiat 
sheet plastic to be used as an illuminating panel, 
the method of eliminating ejector pin markswhich 
would mat the useful working area of the panel 
which rnethod includes locating all of the ejector 
15 pins outside the edges of an area con'esponding 
fo the useïul area of the panel, inserting the sheet 
plastic within the area defined by the pins, clos- 
ing the mold and compressing the sheet plastic 
to spread the material enough to cause if to over- 
2O lie the ends oï the pins. 
3. In ,compression molding of a piece of fiat 
sheet stock of predetermined dimension in appa- 
ratus which is conventional in comprising gen- 
erally fiat plates constituting a mold with .an open 
25 periphery and having stop blocks and ejector 
pins. the method oï making it possible te use the 
ejector pins of the rnold as locating pins for the 
piece oï fiat sheet stock oï predetermined dimen- 
sion. which method includes locating all oï the 
30 ejector pins immediately outside the edges of an 
area com'esponding fo the area of said piece of 
fiat sheet stock, raising the ejëctor pins, insert- 
ing the piece of stock within the confines oï the 
raised pins, retracting the pins and closing the 
35 mold as far as permitted by the stop blocks in 
order to compress and spread the material with 
the edge portions of the spread material overlying 
the ends of the retracted ejector pins. 
4. In compression molding of a çiece oï fiat 
4o sheet plastic to be used as an illuminated panel, 
said plastic being molded by açparatus which is 
conventional in comçrising generally fiat plates 
constituting a mold which is open at the periçh- 
ery and having stop blocks and ejector PinS, the 
45 method of eliminating ejector pin marks which 
would mat the useful working area of the panel, 
which method includes locating all oï the ejector 
pins immediately outside the edges oï an area 
corresponding to the useïul area oï the panel, in- 
5O serting the sheet plastic within the area deflned 
by the pins, closing the mold as ïar as permitted 
by the stop blocks, and thereby compressing the 
sheet plastic to spread the material with the edge 
portions of the spread material overlying the ends 
55 of the PinS. 
GORDON B. SAYRE. 
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